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Can natura l  p r ~ ~ c e s s e s  blamt l i v i n g  organisms r n r o  space? 
Although t h l a  may a t  f i r s t  smem too  far-out f o r  a ser ious scien- 
t i s t  t o  sugqest, D r .  H. Jay Melosh, an Associate Professor 0.: 
PI-netary  6cier.c. a t  t he  Lunar and PlanLkary Lab of trte 
Un ive rs i t y  of Arizona, f i n d s  t b a t  t h i s  i s  not as P id icu lmls  a s  
i t  may seen. Rocks e jected from t h e  t a r t h  by (L g ian t  ne teor i te  
or  comet impact can ca r ry  microorgani%ms i n t o  space. Such m i r r a -  
rcop ic  Ear th l i f e  would have an oppor tun i ty  t o  co lon ize the  other- 
p lanets  i f  i t  can surv ive  t k r r  r r g o r s  o f  space u n t i l  i t  f a l l s  i n t o  
the atmosphere of a hospi tab le planet.  
There i s  already evidence t h a t  some process can b l a s t  chunks 
o f  rock i n t o  space from the  supfaces of t he  M o n  nnd perhaps 
Mars. Some o f  these r o c k  fragments go i n t o  o r b i t  about the  run 
and mvmntually encounter t h e  E a r t h ,  f a l l i n g  t o  the  ground ar. 
meteors. A consortium of mc.eor ic is te  announced the  discovery of 
a meteor i te  from the  Moon, AHLA 81005, several years ago a". t h r  
Lunar and Planetary Science Conference ir !  Houston. Other 
s c i e n t i s t s  f e e l  t h a t  t h e  long-known Ehcrgot t i te ,  Nakha1i;r. and 
Chasaigni t r  (SNC f o r  shor t )  meteor i tes i.1 i g i n r t e d  on Marb 
How d i d  these meteor i tes leavs t h e i r  parent p lanet? 
Volcanic eruptions, although they can h u r l  l a r p p  rocks  .!rany 
miles, are no t  capable of  e j e c t i n g  mater ia l  i n t c  T , ' .  ..cI. Even the  
g ian t  volcanic e rup t ion  plLmes "-covered on Jupi tur 'm m r t e l l i t ? r  
Io c r e  incapablv of  throwing s o l i d  rocks out c. thm s a t e l l i t e ' s  
g r a v i t a t i o n a l  t i e l d .  Only t h e  impact o f  a very l a rge  meteor i te 
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an a p l a w t ' s  surface i s  ab le  t o  b l a s t  boulder-size rocks i n t o  
*.pace. The lunar meteor i te  was launched by t h e  impact uf a s m a l l  
as te ro id  whose diameter was a t  l e a s t  t he  length of  a f o o t b a l l  
f i e l d  (about 100m). The SNC meteor i tcr ,  i f  they do come from 
Mar., could on ly  have been launched b y  t he  high-speed impact af 
an estcro!d or comet several  mi les i n  diameter. CIlthough such 
l a r g t  impacts are no t  common, even on the  Moon o r  Mars, the 
cratered sw faces  o f  these p lanets  show t h a t  many l a r g e  impacts 
have taken place over geologic time. One l a r g e  impact every ten 
or  one hundred m i l l i o n  y e a r s  would s t i l i  e j e c t  enough of a 
d i s t a n t  p lane t ' s  surface t o  expid in  the  occasional d iscovery of a 
rock from ~ t -  .rFFa=e on Earth. 
T h e  discovery of rocks from other p lanets  on Ear th caused 
Dr .  Melost? to wonder whricher rock8 from Ear th might be found on 
the  o t h r r  planets. Giant impacts are we l l  known on Ear Loui si 
and Walter M v a r s t  a t  the Un ive rs i t y  o f  C a l i f o r n i a  a t  Berkeley, 
among others, showed t h a t  t h e  Age of  Dinosaurs war probably ended 
by a 7 m i le  (10 km) diameter as te ro id  t h a t  crashed r n t o  one of 
Edr th 's  oceans. The scar t i  o f  other g ian t  impacts are recoghired 
a t  Manicourgan, Quabec, Canada, a-d a t  Popigai 2 9  Siber ia ,  among 
other places. 
D r .  Melosh showed t h a t  a l a rge  impact e j e c t s  a t h i n  layer  o f  
nmrr-suriocc m r t e r i a l  i n  nea r l y  i t 8  o r i g i n a l  s ta te.  Deeper-lying 
rock8 w e  a l so  ejected, bt., there  are cru%hed or melted b y  the  
chock ot: . I @  l a rge  meteor i te  s t r i k i n g  the ground a t  h igh  speed. 
Tha small quant i t !  o+ unaltered surface mater ia l  thrown o f f  a t  
h igh  speed, however, i s  t h e    no st b i o l o g i c a l l y  a c t i v e  p o r t i o n  of  
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Earth 's  surface. Although the  accelerat ions a t  the  t ime of  
launch are too  h igh f o r  mu l t i cml lu la r  organism to withstand 
(thousands of  t!mos la rger  than the  Ear th 's  surface g rav i t y  
accelerat ion) ,  microorganisma or b a c t e r i a l  spores might survive. 
The Ear th 's  atmosphere probably o f f e r s  l i t t l e  impedement t o  
the escape of high-speed surface rock fragments. Eugene 
Shoemaker, 0.- the U. S. Geological Survmy i n  F lags ta f f ,  Arizona, 
showed t h a t  the  7 m i le  diameter as te ro id  t h a t  ended the  Age of  
Dimsaurs m u s t  hrvo blown the atmosphere aside f o r  a distance of  
25@ miles !400 kmi around the  impact s i t e .  A n  atmospheric ho le  
t h i s  b i g  takas near ly  a minute t o  c lose again. The h igh speed 
e jec ta  takas only  tan  seconds or l ess  t o  leave the Ear th 's  cur- 
face and f l y  f r e e  i n t o  space. The ejected surface rock fragments 
are thus long-gone by the t ime the atmosphere f lows back over the  
impact crater .  
Although t h i s  reasoning i s  theore t ica l ,  t he  undoubted 
presence of  a t  l eas t  a few rocks from the  Moon and perhaps Mars 
makes i t  p lads ib le  t h i t ,  sometime i n  i t s  past, the Earth suf fered 
a number of  impacts tha t  l o f t e d  m i l l i o n s  of tons of i t s  ei lr face 
rock i n t a c t  i n t o  rpaco. Many of these rock fragments would have 
been boulder-size, some as l a rge  as a Volkswagen (several 
meters). It i s  possible t h a t  dormant micrdorganismr or spores 
might surv ive ins!.de these rocks, protected from r a d i a t i o n  and 
oxtremo tcmpmtature changes. The vacuum of space could a i d  
n rescrv r t ion  by freeze-drying the  microorganisms. 
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What w i l l  eventual ly  happen t o  these l i f s - c a r r y i n g  Earth 
rock87 Moot are doomed t o  spend geologic periods, tens t o  hun- 
dreds of mi l l ionm of years, i n  space. Some w i l l  re-impact the 
Earth, others w i l l  impact the  surfacer of a i r l e s s  m a t e l l i t e o  or 
astero ids at: Lliqh speed, vapor iz ing t h e i r  substance dur ing the 
co l  1 i s i  on A few, hwever ,  may eventual ly  f a l l  toward a planet 
possemsing n atmosphere: Mars, Venus, o r  even Jup i te r ,  Saturn or 
Saturn's l a rge  s a t e l l i t e  Titan. Atmospheric f r i c t i o n  would slow 
the enter ing rock and atm3sphoric drag forces would break i t  
open. Earth organisms would then have the  oppor tun i ty  t o  
colonize t h i e  new cnviroment. O f  course, i t  i s  most l i k e l y  t h a t  
they would f i f i d  i t  inhospi tab le and peri6h. 
However u n l i k e l y  t h i s  chain of  events may seen f o r  any 
p a r t i c u l a r  piece of Ear th 's  surface rock, t he  t o t a l  quant i t y  of 
rock ejected frcm the Earth by la rge  impacts i s  l a rge  enough t h a t  
the scenario described above probably happened not  once, but 
several t imes over the  h i s t o r y  of the so la r  system. I f  there  i s  
l i f e  on any o f  the  other planets, a rec ip roca l  process may 
already have brought samples of  t h i s -  l i f e  t o  Earth. L i ke  the 
cont inent ia1 land masses on the  Earth, the  so lar  system may be 
. 
div ided i n t o  separate, but not wholly iso la ted,  b i o l o g i c a l  
provinces. I f  l i v i n g  organisms are discovered elsewhere j n  the 
so lar  system they may thus turn out t o  have fundamental 
o i m i l a r i t i e s  t o  t e r r e s t r i a l  l i f e .  
